Abstract An explicit resolution of the diagonal over V 22 is given, using some observations about instanton bundles with c 2 = 3. Different descriptions of V 22 are interpreted in terms of mutations of vector bundles.
Introduction
Smooth complex Fano threefold with Picard number 1 and with no harmonic 1, 2 forms play a special rôle. According to Iskosvskih's classification [15, 16] , there exist four classes of such varieties, namely, P 3 , Q 3 , V 5 and V 22 , respectively, of index 4, 3, 2 and 1, where the genus-12 variety V 22 is the only one with non-trivial infinitesimal deformations. Their degree, respectively 1, 2, 5 and 22, is maximal in each index class; they are all rational and deformation equivalent to a smooth orbit closure of the group SL(2, C). Moreover, their K -theory group is isomorphic to Z 4 . The geometry of these varieties has been studied in a great number of papers, and we refer to [17] for their exhaustive treatment and to [2, 22, 27] for more important results.
Here we will study the variety V 22 in terms of vector bundles it and we will prove the following result. involving nets of quadrics, 3-instanton bundles on P 3 and nets of alternating 2-forms. It will turn out that mutations of the bundles G i of the above theorem are closely related to the different descriptions of the threefold V 22 .
The paper is organized as follows. In Sect. 2, we give the basic definitions and lemmas. In Sect. 3, we provide the first description of V 22 by means of nets of quadrics, recall its relation with the moduli space of twisted cubics and with 3-instanton bundles on P 3 . Section 4 takes care of the definition of V 22 via nets of alternating 2-forms and contains the technical core of the paper i.e. Theorem 4.5. This theorem is crucial in Proposition 6.4, which in turn is the key to prove Theorem 7.2, our main result. Section 5 is devoted to the description of V 22 via polar hexagons to a plane quartic. In Sect. 6 we give several results concerning bundles on X and describe the homomorphism groups between them, while in Sect. 7 we state precisely and prove the main result (cfr. Theorem 7.2), together with some corollaries (cfr. Corollary 7.3 and 7.4). Finally in Sect. 8 we draw some remarks, including helices and the Mukai-Umemura case, i.e. a threefold of type V 22 with an SL(2) quasi-homogeneous structure.
Remark After this paper was finished, the author learned of the existence of an interesting preprint by Alexander Kuznetsov [20] , where similar questions are investigated, although making use of different methods.
Generalities
We will always assume that the ambient variety X is a compact complex algebraic smooth variety with Pic(X )
being a very ample line bundle. (coker i F ,G ) ).
Definition 2.1 For a pair of vector bundles
We refer to the book [1] useful properties of mutations, to [7] and [12] for their original use over projective spaces.
For any complex vector space V denote by 1 V (respectively by χ V ) the identity map of V (respectively the canonical map V * ⊗ V → C). We write S i , where i
